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1 . (Once Amended) A unidirectioniil valve comprising: 

a valve b(Mty including a frame, a valve opening through the frame, and a valve seat 
extending from the fr^e and at least partially surrounding the valve opening; and 

a valve flap havmg a first portion attached to the fi^ime and an adjacent second portion 
free to move from a first position where the second portion is in contact vvith ai least a part of the 
valve seat to a second positionswhere at least part of the second portion is spaced from the valve 
seat, wherein the second portionWthe valve flap comprises a first side spaced from a second 
side and a first end proximate the m^portion and a second end spaced from the first end, 
wherein the valve flap thickness varies wtween the first and second sides, and further wherein 
the valve flap thickness decreases when moving from the first end to the second end or from the 
second end to the first end. 



3 . {Once Amended) The unidirectional valve of claim 1 , wherein the valve flap has a 
^ minimum thickness anSsa maximum thickness between the first and second sides, and wherein 
the maximum thickness is ^"1^ about 10% greater than the minimum thickness. 



^'^^^ 7. (Once Am^^d) The unidirectional valve of claim 6, wherein the at least one rib 
^ provides the valve flapthickness variations between the first and second sides. 
~. N 

1 8. (Once Am^ed) A respirator having a unidirectional valve, comprising; 

a face mask hax^g at least one opening for receiving a unidirectional valve; and 
a tmidirectional valvSs^omprising; 

a valve body mcluding a frame, a valve opening tlirough the frame, and a 
valve seat extending fronh^e frame and at least partially surrounding the valve 
opening; and 

a valve flap having a first Wtion attached to the frame and an adjacent second 
portion free to move from a first positiian where the second portion is in contact witli 
at least a part of tlie valve seat to a seconcl^osition where at least part of the second 
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portion is sp^d from the valve seat, wherein the second portion of the valve flap 
comprises a firsYsidc spaced from a second side and a first end proximate tlie first 
portion and a second end spaced from the first end. wherein the valve flap thickness 
varies between the firk and second sides, and further wherein the valve flap thickness 
decreases when moving frqm the first end to the second end or from the second end to 
the first end. 



22. (Ne\^A unidirectional valve comprising: 

a valve D6dy including a frame, a valve opening through the IVame, and a valve seat 
extending from the frame and at least partially surrounding the valve opening; and 

a valve flap having a first portion attached to the frame and an adjacent second portion 
free to move from a first position where the second portion is in contact with at least a part of the 
valve seat to a second positiok where at least part of the second portion is spaced from the valve 
seat, wherein the valve flap has nonuniform thickness and a stiffiiess to mass ratio; 

wherein the valve flap has the same perhneter, shape, and attachment means as a second 
valve flap having a uniform tliickness)vherein the stiffness to mass ratio of the valve flap is 
higher than tlie stif&iess to mass ratio of second valve flap. 

23. (New) The unidirectional valve of claiik22, wherein the valve flap comprises a first side 
spaced from a second side, and further wherein the^alve flap thickness varies between the first 
side and the second side. 



24. (New) The unidirectional valve of claim 23, whereiK the valve flap has a niinimum 
thickness and a maximum thickness between the first and secoHd sides, and wherein the 
maximum thickness is at least about 10% greater than the minimtim thickness. 



25. (New) The unidirectional valve of claim 22, wherein the seconXportion of the valve flap 
comprises a first end proximate the fu-st portion and a second end spaced fix»m the first end, and 
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further whercinNhc valve flap thickness decreases when moving from the first end to the second 
end or from the second end to the first end. 

26. (New) The unulirectional valve of claim 22, wherein the valve scat is generally planar 
and the valve flap has curvature that causes a bias of the vaJve flap toward the valve seat to 
provide a seal between theValve flap and the valve seat. 

27. (New) The unidirectional valve of claim 26, wherein at least a portion of the ctirvature of 
the valve flap is at least partially fbttened when the valve flap contacts the valve seat. 



0.^ 



28. (New) The unidirectional valvkof claim 26, wherein the bias of the valve flap toward the 
valve scat is sufficient to provide a seal bMween the valve flap and the valve seat in any 
orientation of the unidirectional valve. 

29. (New) The unidirectional valve of clairti 22, wherein the valve flap has a bottom surface 
that is generally planar and wherein the valve seat is generally nonplanar. 



30. (New) The unidirectional valve of claim 22,yherein the frame of the valve body 
comprises an angled portion adjacent the valve scat. 

31. (New) The unidirectional valve of claim 22, wher^n the valve is an exhalation valve. 

32. (New) The unidirectional valve of claim 22, wherein tfie valve is an inhalation valve. 



33. (New) The unidirectional valve of claim 22, wherein the v\] ve flap is removably attached 
to the valve body. 
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34. (New) A unidirectional valve comprising: 

a valve body ikcluding a frame, a valve opening through the frame, and a valve seal 
extending from the ^djxk and at least partially surrounding the valve opening; and 

a valve flap havingva first portion attached to the frame and an adjacent second portion 
free to move from a first position where the second portion is in contact waih at least a part of the 
valve seat to a second positionV/here at least part of the second portion is spaced from the valve 
seat, wherein the second portion Vf the valve flap comprises a first end proximate the first 
portion, a second end spaced from the first end, a top surface, a bottom surface, and at least one 
rib extending from the top surface of ^le valve flap for at least a part of the distance from the first 
end to the second end. 

35. (New) The unidirectional valve of claim 34, wherein the valve flap thickness decreases 
when moving from the first end to the secondWd or from the second end to the first end. 

36. (New) The unidirectional valve of claim o4, wherein the at least one rib comprises a 
plurality of ribs, wherein each of the plurality of riW is spaced from each adjacent rib. 

37. (New) The unidirectional valve of claim 34, ^Jierein the at least one rib extends from the 
first end to the second end. 

38. (New) A respirator having a unidirectional valve, comprising; 
a face mask having at least one opening for receiving^a unidirectional valve; and 
a unidirectional valve comprising: 

a valve body including a frame, a valve opeAng through the frame, and a 
valve seat extending from the frame and at least partiiilly surrounding the valve 
opening; and 

a valve flap having a first portion attached to the n^e and an adjacent second 
portion free to move from a first position where the second jwrtion is in contact with 
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at least a paiVof the valve seat to a second position where at least part of the second 
portion is spaced from the valve seal, wherein the second portion of the valve flap 
comiMises a first end proximate the first portion, a second end spaced from the first 
end, a top surface, a^ttom surface, and at least one rib extending from the top 
surface for ai least a part of the distance from the first end to the second end. 

39. (New) The respirator of claim JSy wherein the valve flap thickness decreases when 
moving from the first end to the second endsor fi'om the second end to the first end. 

40. (New) The respirator of claim 38, wherein the face mask is formed of a filtering material. 

41 . (New) The respirator of claim 38, wherein thVunidirectional valve is an exhalation valve, 
42- (New) The respirator of claim 38, wherein the unidkectional valve is an inhalation valve. 
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